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Key words: multimorbidity; multiple chronic conditions; aging; geriatrics O ne in four Americans has multiple chronic conditions (MCCs). 1 This number rises to three in four Americans aged 65 and older. 2 Although the conventional approach to care has been to address one disease at a time, 3 there has been a growing appreciation that it is counterproductive to think in terms of individual disease "silos." 4, 5 Unfortunately, the current medical model tends to focus on individual organ systems, often ignoring the full complexity of the care needs of older adults with various combinations of diseases and conditions. 6 MCCs increase the risk of mortality and functional decline 7, 8 and reduce quality of life. 9 Older adults with MCCs use the most healthcare services, 10 and there is a direct relationship between number of chronic conditions and healthcare costs. [11] [12] [13] [14] The 14% of Medicare beneficiaries with six or more chronic conditions account for 46% of total Medicare spending and 55% of Medicare spending on hospitalizations. 15 These individuals also account for 63% of postacute care Medicare costs, including care in skilled nursing facilities and home health care. 13 There are many important gaps in knowledge about the care of older adults with MCCs. This article describes an effort to prioritize research topics relevant to advancing the health and health care of this growing population through a survey conducted under the auspices of the Health Care Systems Research Network (HCSRN; www. hcsrn.org) and Claude D. Pepper Older Americans Independence Centers (OAICs; www.peppercenter.org) Advancing Geriatrics Infrastructure and Network Growth (AGING) Initiative. The HCSRN includes 1,900 non-university-based investigators and staff affiliated with research centers within some of the nation's leading healthcare systems. The OAICs are university-based research entities supported by the National Institute on Aging with a mission to increase scientific knowledge to allow the independence of older adults to be maintained or restored.
METHODS

Survey Development
A search was conducted of published white papers, reports, grant announcements, and funded research projects (Appendix 1, Table S1 ) between 2010 and 2015 that included the terms "multiple chronic conditions," "multimorbidity," or "comorbidity" and for relevance to older adults with MCCs. The search used PubMed, the funding and grants sections of the Agency for Healthcare Research and Quality, Patient-Centered Outcomes Research Institute, and National Institutes of Health websites; the National Academy of Medicine website; and Google Scholar. A list of research topics and a set of themes organizing these topics were developed, and the Steering Committee of the AGING Initiative reviewed them, which led to refinement of themes and addition of topics not previously specified. The final survey included 37 topics organized under 11 themes (Table 1) .
Survey Administration
The sample was drawn from investigators affiliated with the HCSRN or the OAICs or those participating in quarterly webinars focused on topics relevant to older adults with MCCs. The sample also included individuals affiliated with selected funding agencies with grant portfolios relevant to MCCs in older adults and thought leaders and experts identified based on authorship of white papers or participation on national panels or working groups relating to MCCs. The University of Massachusetts Medical School institutional review board reviewed this project and determined it was not human research and did not require consent.
The survey was adapted for web-based delivery (SurveyMonkey.com, Menlo Park, CA) using an embedded link in an e-mail explaining the purpose of the survey. The e-mail was sent to potential respondents up to five times over a 2-week period in June 2016 and indicated that all respondents would be entered into a drawing for a $250 gift card. Survey respondents were asked to rate the level of importance of each topic for advancing the science of MCCs on a 5-point Likert scale, with 1 being not important and 5 being very important. Respondents were also asked to suggest additional research topics and make relevant comments.
Statistical Analyses
"Top box" methodology was used; 16 top box scores display the percentage of survey respondents who chose the most-positive score for a given item response scale. The number of respondents selecting the fifth option (the top box) on the 5-point Likert scale was counted. The top box count was divided by the total number of responses to calculate a top box percentage for each topic.
After completion of the survey, respondents were invited to provide comments or suggest additional research topics. These responses were loaded into NVivo qualitative analysis software (QSR International Pty Ltd. Victoria, Australia), and the most commonly occurring terms and phrases were grouped into thematic areas.
RESULTS
Online Survey
Of 1,399 individuals invited to participate in the survey, 366 (26%) responded, 37% (n = 137) of whom were investigators affiliated with the HCSRN, 25% (n = 93) were affiliated with an OAIC program, 22% (n = 79) were affiliated with an academic health center, 5% (n = 20) were affiliated with the Veterans Affairs system, 5% (n = 17) were individuals affiliated with federal agencies, Table 2 .
Open-Ended Responses
Two hundred thirty-one open-ended responses were provided. Although in the majority of instances, the specific comments were unique to one or two individuals, these open-ended responses, when relevant to MCCs research topics, clustered most frequently in the following five thematic areas: family and caregiver roles and dynamics (21 mentions), symptom and condition management and selfmanagement (10 mentions), prevention strategies (10 mentions), end-of-life care (7 mentions), and coordination of care (6 mentions).
DISCUSSION
It has been written that "improving the performance of America's health system will require improving care for patients who use it most: people with multiple chronic conditions that are often complicated by patients' limited ability to care for themselves independently and by their complex social needs." 17 A robust research agenda will be required to better understand the growing population of complex "high-need, high-cost" individuals, the vast majority of whom are elderly, and to lay the groundwork for effective interventions to address the multifaceted needs of these individuals. In addition, the science of MCCs must transition from simply describing the extent of the problem to pursuing studies that address specific aspects of care and the resulting outcomes for these medically complex individuals.
The findings of this survey provide a starting point for pursuing a comprehensive research agenda relevant to the care of older adults with MCCs. In many respects, the research topics that survey respondents were asked to rate might be considered simplistic and overly general, but a case can be made that the topics reflect the state of the science. For example, there is still a lack of consensus on how best to define and measure the burden of MCCs in older adults, something that is fundamental to being able to characterize and fully understand this population. 18 Clinical trials relevant to the treatment and prevention of chronic disease in older adults continue to exclude the participation of individuals with MCCs 19 and fail to measure important outcomes, including health-related quality of life, symptom burden, and disability-free survival. 20 There is a need for better approaches to measurement that can allow information on universal health outcomes 21 to be efficiently and validly assessed in the context of routine clinical care and incorporated in electronic health records. 22 The presence of such information in electronic health records may provide a way to address the need for large, heterogeneous populations to examine treatment effects and "the outcomes that really matter" to older adults with MCCs, an essential tool in conducting useful applied health research through observational studies and pragmatic trials. 23 Most important, the lack of evidence regarding benefits and risks of available treatment approaches severely compromises efforts at shared decisionmaking in caring for older adults with MCCs. All of these areas intersect with the research topic areas receiving the highest rankings in the survey.
This work complements prior efforts to develop a research agenda addressing the healthcare needs of older adults with MCCs sponsored jointly by the Agency for Healthcare Research and Quality, the Society of General Internal Medicine, and the John A. Hartford Foundation. 24 Research priorities emanating from that effort included to develop and evaluate more-effective models of health care, to develop and evaluate management practices and organizational structures that lead to better long-term care, to develop and implement relevant and effective preventive health strategies, to determine the most-effective interventions for individuals with concurrent cognitive and emotional impairments, and to determine how interventions during and after hospitalization affect outcomes of hospitalized individuals. In addition, a strategic framework for improving health outcomes and quality of life in Americans with MCCs developed by the U.S. Department of Health and Human Services articulated four primary objectives in relation to an overarching goal to facilitate research to fill knowledge gaps about, and interventions and systems to benefit, individuals with MCCs. 25 These included increasing the external validity of clinical trials relevant to individuals with MCCs; improving understanding of the epidemiology of MCCs, including identifying population subgroups of individuals with MCCs who are at high risk of poor health outcomes; increasing community and person-centered health research with an emphasis on improving measurement of person-centered outcomes; and addressing disparities in populations of individuals with MCCs.
Efforts to rank research topics relevant to MCCs in older adults have a number of limitations. This approach allowed the "popularity" of individual topics to be characterized, but it did not assess how respondents ranked the topics relative to each other. Although there was representation among the respondents to the survey of individuals affiliated with other entities including the Department of Veterans Affairs and various funders, an effort was not made to identify all individuals from those entities with expertise or interest in MCCs in older adults. It is also apparent that the sample of survey respondents, by virtue of the nature of the AGING Initiative, was not inclusive of researchers focused on geroscience and its intersection with chronic disease and multimorbidity, potentially discounting many emerging research priorities relevant to advancing the science of MCCs. 26 The "one shot" Survey Monkey approach also limited what could be accomplished through this effort, which was not iterative and did not involve inperson meetings and discussions, in contrast to the efforts of others described above. 24, 25 Most notably, care recipients, caregivers, and family members were not included in the sample of surveyed individuals. These groups and other important stakeholders, including hospitals, nursing homes, health plans, social service organizations, and advocacy groups, could provide important perspectives that have not been captured.
Despite these limitations, these findings are of value in the context of the current nascent state of the science of MCCs, a field that begs for greater sophistication before research findings can be translated into meaningful practice change and improvements in the care of this growing high-need, high-cost, highly vulnerable population.
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